The contributions of G ′ -boson predicted by the chiral color symmetry of quarks to the cross section σ tt and to the forward-backward asymmetry A pp FB of tt production at the Tevatron are calculated with account of the difference of the strengths of theqqG andqqG ′ interactions. The results are analysed in dependence on two free parameters of the model, the mixing angle θ G and G ′ mass m G ′ . The The Standard Model (SM) of electroweak and strong interactions based on the gauge symmetry group
The Standard Model (SM) of electroweak and strong interactions based on the gauge symmetry group
is now the reliable theoretical basis for description of interactions of guarks and leptons and gauge fields at the energies of order of hundreds GeV. At the same time the SM leaves some questions within itself open and seems to be only a first step in our understanding the fundamental interactions at more high energies and the investigations of the possible extentions of the SM is one of the aims of the modern elementary particle physics. The simplest extentions of the SM (such as two Higgs models, models based on supersymmetry, left-right symmetry, four color quark-lepton symmetry or models implying the four fermion generation, etc.) predict the new physics effects at one or a few TeV energies and are most interesting now in anticipation of the new results from the LHC which will allow the investigations of new physics effects at the TeV energy scale with very large statistics [1] . One of such simple extentions of the SM can be based on the idea of the originally chiral character of SU c (3) color symmstry of quarks. i.e on the gauge group of the chiral color symmetry
which is assumed to be valid at high energies and is broken to usual QCD SU c (3) at low energy scale. Such chiral color theories [2] [3] [4] [5] in addition to the usual massless gluon G µ predict in the simplest case of g L = g R the existence of a new color-octet gauge boson, the axigluon G A µ with mass m G A . The axigluon couples to quarks with an axial vector structure with the strong interaction coupling constant α s and has a width Γ G A ≈ 0.1m G A [6] . Since it is the colored gauge particle with axial vector coupling to quarks, the axigluon should give rise the increase of the hadronic cross section as well as the appearance of a spin-1 resonance in tt invariant mass distribution [7] and of a forward-backward asymmetry of order α 2 s [8] in the tt production. The lower mass limit for the axigluon from the Tevatron data have been found in ref. [8, 9] . The massive color octet with arbitrary vectorand axial-vector-quark coupling constants has been considered phenomenologicaly with analysys of mass limits for this octet in dependence on its coupling constants in ref. [10] .
The color octet as the gauge boson G ′ induced by the chiral color symmetry in general case of g L = g R was considered firstly in ref. [11] and then with analysys of its phenomenology at the Tevatron and LHC in ref. [12] . The model has two free parameters,
Using the CDF data on cross section [13] and forward-backward asymmetry [14] of the tt production at the Tevatron
the m G ′ − θ G region simultaneusly compatible with data (3) and (4) within 2σ was found [12] with asuming the same values of α s inqqG andqqG ′ interactions. The SM predictions for σ tt and A pp FB have been discussed in refs. [15] [16] [17] and [9, [18] [19] [20] respectively and we quote here the next SM predictions for σ tt [15] and A 
The first and second values in (5) were obtained in NLO+NLL approximation with m t = 171 GeV and correspond to the different choises of the parton distribution functions (CTEQ6.5 and MRST2006nnlo respectively). As seen the experimental and theoretical values of σ tt (3), (5) are compatible within the experimental and theoretical errors whereas the experimental value of A pp FB (4) exceeds the corresponding theoretical prediction (6). This deviation is not so large with account of the experimental errors nevertheless this circumstance induces the discussion of this situation in the literature [21] [22] [23] [24] [25] [26] [27] [28] [29] [30] [31] [32] [33] .
At the present time the CDF data on cross section [34] and forward-backward asymmetry [35] of the tt production at the Tevatron are updated as σ tt = 7.5 ± 0.31(stat) ± 0.34(syst) ± 0.15(lumi)pb (= 7.5 ± 0.48 pb), 
so that the difference between the central value in (8) and the SM prediction (6) exceeds now 2σ and the gauge G ′ -boson [12] could look as disfavoured [21] . In this situation it is reasonable to analyse the contributions of the gauge G ′ -boson into cross section and forward-backward asymmetry of the tt production at the Tevatron more carefully, with the more correct account of the strength of theqqG ′ interaction.
In the present paper we calculate the contributions of the gauge G ′ -boson to the cross section and to the forward-backward asymmetry of the QQ production in pp collisions with account of the running coupling constant α s (M chc ) at the mass scale of the chiral color symmetry breaking M chc . We compare the results with the Tevatron data (7), (8) and discuss the corresponding allowed m G ′ −θ G region of the free parameters of the model.
The interaction of the G ′ -boson with quarks can be written as
where g st (M chc ) is the strong interaction coupling constant at the mass scale M chc of the chiral color symmetry breaking and v and a are the phenomenological vector and axialvector coupling constants. The gauge symmetry (2) gives for v and a the expressions
where
The differential partonic cross section of the process→ QQ considering the G ′ -boson and gluon contributions within the tree approximation with account of the difference of the strengths of theqqG andqqG ′ interactions has the form dσ(qq
2 Q /ŝ), c = cosθ,θ is the scattering angle of Q-quark in the parton center of mass frame,ŝ is the invariant mass of QQ system, β = 1 − 4m 2 Q /ŝ, M chc is the mass scale of the chiral color symmetry breaking and µ is a typical scale of the process.
The corresponding to (13) total cross section takes the form
The enterring into (13), (14) hadronic width Γ G ′ of the G ′ -boson is known [10, 12] . Its magnitude is proportional to α s = α s (M chc ) and for example at M chc = 1.2 T eV we obtain the next estimations for the relative width of G ′ -boson
.08, 0.14, 0.33, 0.60, 1.37 (15) for θ G = 45
• respectively. As is known the G ′ -boson in tree approximation does not contribute to the partonic process gg → QQ of gluon fusion and the differential and total SM cross sections of this process are well known and defined by α s (µ).
The G ′ -boson can generate, at tree-level, a forward-backward asymmetry through the interference ofG ′ → tt andg → tt amplitudes [9, 36, 37] . From (13) we obtain the forward-backward difference in the→ QQ cross section in the form
which can give rise to the corresponding forward-backward asymmetry A pp FB of tt-pair production in pp collisions at the Tevatron. Notice that the first term in (13) describing the SM contribution in the differential parton cross section in tree approximation does not contribute in the forward-backward difference (16) and in the forward-backward asymmetry A pp FB as well. We have calculated the cross section σ(pp → tt) of tt-pair production in pp-collisions at the Tevatron energy using the total parton cross section of quark-antiquark annihilation (14) , the total SM parton cross section of the gluon fusion gg → QQ and the parton densities AL'03 [38] (NLO, fixed-flavor-number, Q 2 = m 2 t ) with the appropriate K-factor K = 1.24 [39] . Here and below we beleive
With the same parton densities we have calculated and analysed the forward-backward asymmetry
where A G ′ FB is the corresponding G ′ boson contribution which has been calculated using the differential parton cross section (13) (one can use also the expression (16)) and A SM FB is the SM prediction for A pp FB for which we have used the value (6) of ref. [9] . We have anlysed the results of calculations in dependence on m G ′ and θ G in comparision with the data (7), (8) . The Fig.1 shows the regions in the m G ′ − θ G plane which are simultaneusly consistent with the data (7) and (8) within 1σ (dark region), 2σ (grey region) and 3σ (light-grey region). As seen from the Fig.1 for
in the m G ′ − θ G plane there is the region which is consistent with the data (7), (8) within 1σ. For example, for the masses
with the appropriate values of θ G (θ G = 19
• respectively, these points are marked in Fig.1 by crosses) we obtain for σ tt , A 
which are consistent with the data (7), (8) (6)).
So, the G ′ -boson induced by the chiral color symmetry (2) in general case of g L = g R is consistent with the data (7), (8) and can reduce the difference between the experimental and SM values (8) , (6) of the forward-backward asymmetry A pp FB in the tt production at the Tevatron.
In conclusion, we summarize the results found in this work. The contributions of G ′ -boson predicted by the chiral color symmetry of quarks to the cross section σ tt and to the forward-backward asymmetry A pp FB of tt production at the Tevatron are calculated with account of the difference of the strengths of theqqG andqqG ′ interactions by using the running coupling constants α s (µ) and α s (M chc ) at the typical mass scale of the process µ and at the mass scale of the chiral color symmetry breaking M chc respectively. The results are analysed in dependence on two free parameters of the model, the mixing angle θ G and G ′ mass m G ′ , in comparision with the Tevatron data on σ tt and A pp FB . The G ′ -boson contributions to σ tt and A pp FB are shown to be consistent with these data, the allowed region in the m G ′ − θ G plane is discussed and it is shown that for m G ′ > 1.02 T eV, θ G < 19
• there is the region in the m G ′ − θ G plane with 1σ consistency.
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